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Piezoelectric and Dielectric Characteristics of Low Loss Low Temperature
Sintering PMN-PNN-PZT Ceramics with the amount of PNN Substitution
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Abstract

In this study, in order to develop low temperature sintering ceramics for multilayer piezoelectric
actuator, 0.07Pb(Mni/3Nbg3)O3-xPb(NiysNb22)03~(0.93-x)Pb(Zr,Ti)O3 ceramics system were fabricated
using LizCO3;-Bix03-CuO sintering aids and the specimens were sintered at 930 C. Thereafter, their

piezoelectric and dielectric characteristics were investigated according to the amount of PNN
substitution. At 9 mol% PNN substitution, density, electromechanical coupling factor (kp), dielectric
constant, mechanical quality factor (Qn) and piezoelectric constant (dss) showed the optimum value of
7.86 g/cw, 0.60, 1640, 1323 and 387 pC/N, respectively. It is considered that these values are suitable
for piezoelectric divece application such ad multilayer piezoelectric actuator and ultrasonic vibrator with

pure Ag internal electrode.
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Fig. 1. Density with the amount of PNN
substitution.
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Fig. 2. Microstructure of specimen with the
amount of PNN substitution.
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Fig. 3. Electromechanical coupling factor with
the amount of PNN substitution.
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Fig. 4. Mechanical quality factor with
amount of PNN substitution.
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Fig. 6. Dielectric constant with the amount of
PNN substitution.
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Fig. 7. XRD pattern with the amount of PNN
substitution.
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Table 1. Physical characteristics of specimens.

Sintering PNN Density Dielectric K ds3

Temp.[C] [mol%] [g/em’] comstant[e] P Qu [pC/N]

6 7.75 1507 0.56 1356 359

7 7.75 1522 0.57 1354 365

030 8 7.81 1574 0.58 1342 374

9 7.86 1640 0.60 1323 387

10 177 1430 0.59 1340 375

11 7.70 1255 0.57 1362 366
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